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A composition for delivering carotenoids (e.g. a- and (5-carotene, lycopene) and: other actjva . Ng^ 
Ingredients to the colon of humans after ingestionand'for praduclng «quldfoo*.comp«^pn S . . . 
Insusceptible to polyphenol-proteln reactions. This Is achieved by encaf 
with pectin, in particular with low-methoxylated pectin. 
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PROCESS FOR PRODUCING A COMPOSITION COMPRISING CAROTENOIDS 



Field of the invention 

The present invention relates to a composition comprising carotenoids and. other sk#v£ 
ingredients, in particular In encapsulated form. 



Background of the invention j 

Carotenoids have been reported to have beneficial effects on health. For example, caroterjoids. . . • 
such as p-carotene are thought to have an effect against colon carcinomas. It i$ jbelievedi thstt : : 
in order to have maximum beneficial effect, the carotenoids should be In such, a (physical).! * ; 
form that they pass the stomach and small intestine without degradation or absorption, as. ft Is : . . 
believed to be desired for the effect on the colon that the carotenoids. are available ini the. , 
colon. • • ! ! * ; 



D'4t996?427 discloses encapsulated bioactive components. The.' bioactive cbifiponent^ithaf 
are mentioned are microorganisms with probiotic activity. The covering agent consists of non- 
digestible fibrous material. Examples given are: insoluble polysaccharides such as pectin; 
lignin, vegetable gums, but also soluble polysaccharides such as complex carbohydrates fe.g; 
fructo- or gaiactooligosaccharides, beta-glucans, etcetera). Example -6 mentions ithe us6.bf a ' 
combination of pectin and inulln for encapsulating Lactobacillus acidophilus. 




US 5,356,636. describes the preparation of vitamin or carptenoid products in plowder forrh by 
preparing an aqueous dispersion of .the vitamins .and carotenoids concerned and!l^lrn-for^iling■. , ■: ': 
colloids and reducing sugars, converting this dispersion into powder from, aijd thermally , * 
treating the powder, the gelatin is used in combination with organic amino corcjpounds. ;The 
content of .carotenoids Is generally 5-50%. { 

US 4,389,419 discloses a process for encapsulating oils and oil-soluble substances" (e.g.- "i ! 
vitamin A) in microcapsules. The microcapsules are a shape-retaining alginate^ matrix filled! 
with a precipitated polysaccharide and enclosing oil droplets, 

EP 326026 discloses a method for reducing the oxidation of vitamins by combining the 
vitamins* with ' triglycerides, complexing agpnts and covering , agents, an<j : optionally 
antioxidants- The covering agents disclosed arQ : proteins, sugars, polysaccharides such as 
gum arabicum or starch. 
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EP 986963 describes a method. for the production of a light- and oxidatipivstable lycopene in 
the form of a dry powdGr. Said stability Is achieved by having at least 20% of the iycojien? In 'a \ 
crystalline form. 

• US 5,780,056 discloses microcapsules comprising a carotenoid and an edible oil*.. The coating 
material is based on gelatin. The microcapsules . prevent the carotenoid from oxidation- 

WO 91/06292 discloses a method for the production of water-dlsperstble mlcropartloles 
containing e.g. carotenolds. The micropartlcles'Bre prepared by a specific procress involvir^g : 
milling, fn w^ter with a hydrocolloid. The hydrocoltold is reported to be gelatin, gum arabicum, ; 
protein or starch. 

DE 19637517 reports a method for preparing a particulate cold-water dispersibte carotenoki 

# • , . , * 1 1 * 

preparation. This is achieved by making: a dispersion of carotene, optionally oil and/or. 
errfulsifier, in an organic solvent, which dispersion Js- mixed with an aqueous 'solution: of 
•eolfoitfsuch as gelatin, starch, dextrin, vegetable 1 protein, pectin, gum arabicum, daseth. 

Although the methods as reported may be suitable for sonie purposes, it. was desired to have. 
: an alternative and Improved preparation comprising, carotenolds,. which preparation shdtild 'be 
such that the carotenolds are released in the colon, and not or to a limited extent in* the 
.intestinal tract preceding the colon. Although (J-carotene may be the preferred* aptfve. 
ingredient, the invention is also applicable to other carotenolds and to other aptive . 
compounds, respectively. 




Summary of the Invention 1 . . >. . 

It has now been found that the above objectives may be achieved (at least; in part) by afr 
edible composition comprising at least 25% wt (preferably at least 50% wt) of pectin and- at. 
least 0.2% wt carotenoid. Preferably, in the composition according to the invention the pectirt 
has a degree of esterrflcation below 50%. Such compositions can suitably be in the form of a 
particulate matter, preferably a dry particulate matter. 

The above compositions may suitably be prepared by a process including the following steps: 

a) prepare an aqueous suspension comprising pectin (preferably with a degree of 
methoxylation below 50%), ; 

b) add a composition comprising carotenoid (at least 0.5%) and (vegetable) oil to tfe 
• suspension under a) at a temperature of at least .55°C, preferably at least 60°C f 

c) emiitslfy the mixture at a temperature of 30-90°C, preferably &t 50-65*C, 
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d) spray emulsion of c) Into a bath of an aqueous solution of calcium salts, 

e) separate the formed microparticles from the bath, and optionally wash the microparficles 

f) optionally dry. 

Alternative' processes are possible for preparing formulations without oil. 



Detailed/description of the Invention 

It. was surprisingly found that the composition as set out above is very well suitable to deliver 
the carotenoids where they are desired for the purpose. Carotenoids, when encapsulated . In • 
pfectin, can pass the stomach and small intestine in a mostly Intact form (i.e. mpre,than 50% of . 
the particles remain intact) and may reach the large Intestine (the colon) without substantial . 
uptake at earlier stages of the Intestinal tract. . Without wishing to be bound by theory, it Is 
believed this Is due to the properties of the pectin, which is hard to digest or to break down by * 
the human body's own enzymes. It is thought that once in the. colQn, ' hqw6ver f 
microorganisms that are present in the co!6n will produce enzymes which break down the 
pectic material. Such enzymes may be e.g.. pectin lyases and pectats lyases and 
* polygalacturonases It Is believed that pectin Is, quite unique In this respect, ^nd as* an' ' 
additional advantage said pectin particles are relatively easy to prepare, and pfectin is : ' 
considered a well-accepted functional ingredient, especially in plant*!eriv6d food 
preparations. 

The compositions according to the invention are. preferably such that the carotenold is . 
encapsulated by the pectin. Such encapsulated carotenoids may be used ds part of a food dr • 
dietetic composition, preferably In an aqueous composition. Examples of sUch. liquid or 
viscous food compositions are fruit or vegetable Juices and sauces/purees, (dietetic); fruit or 
vegetable drinks' and (sports) drinks. 

Preferably the composition accordfng to invention comprise at least 1% (wt) carotenold or 
other -active compound* In principle all carotenoids may be used In the compositions according . 
to the Invention. Preferred carotenoids comprise a-carotene, ji-carotenS, .. lycopene, 
astaxanthin, canthaxanthln, lutein, zeaxanthln, or mbdtures thereof. 

The compositions according to the invention . may comprise, further ingredients such" as * 
(vegetable or essential) oils in which the carotenbids may be dispersed „or partly dr completely * 
dissolved/ In such compositions the carotenold may be* dispersed in oil at a (wt) ratio 
carotenoidtoil between 1:500 and 1:2. 
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■"'-rf^WWtww*** a-™* a^J small mtestl^trom station anov-hk* should P83s , . 
'■■ S STi. sroair Ird^a « or dfcssdon, tVi- 

: cWopa*. that halp stobnisa. ft.. paotlPfcarotanoid oompostton. .* «*"**^. 

e.g.* ih an amount of 0.01-5% wt. 

■ compart) to golatm-based compositions, th. usa of paoOn aa ehoapsdldOng maiartol. 
; ^Z to I — P^das a mrthar Pans* ^ applied 

■ vsgelabla.julo** or fruldvagatabte ddnKs'wtlh high fruit oontants. Frurts oootalp a ranga of 

. • a***, and niay merafore Pa aultabte for produce adradva.. . , 

. * * * 

:/.'" •• • ' 
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'EXAlifiPUE' 

,. ^^S^^IS^ microcapsules a process was followed as grven. . , 

' t R aqu-u 9 suspension of 3% (wt) of low methoxylated pectin was prepared at 80«O Using bp ; 

UfcaLax at 20.0000 rpm. A 30% dispersion of p-carotene <n vegetab ie oil — 
' temperature of 55'C.a under stirring, and the rnbdure was emulsified .n an j^ine MM 
IsioboW The so-obtained emulsion was then sprayed into a calcium. chloride soluton. The 
V Ledn^rogelparUc,^^ ■ 
' Wearied to yield a red-coloured powder. Partlde size: 60% wt has a s,ze between 1 aad . 

SSnearalease of the active M Bm || Mn *. m . «Mtad«y InouMAon ofih. l ^ ,cMl ^r 1 ^ 
: : arBf,cial ; 9 astric Juice and with pectolyfic ertfymes at 35-C, and quantified by HPLC as , 
' ' ! tescribedby MARX et al. t2000)t Food Chemistry 70, pp. 403 - 408. 

. i B amsla £ .fidamtana-fortlfled orange iufca . ■ ■ . • : 

i.U* g «ip:ddad pales ^prepared foUowIng example 1. a forMed orange H»~£> 

. contains 0.2*5 ' 100 ■* to «■"»* "»* ^ - ■ 

'ofthepoe.' . . • 

• ! Paificte!*ises are preferably below 5 micron. 
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: . Eyampte3: ^rotene-fortififiri fruit Clri nK, 
• An apple juice drink. (Juice content 26%) with gp to 1 mg. of carotene / 100 ml drink may . be • 
. prepared using the dried parades as preppred following e>camp!e 1 . 

This may be achieved by mixing .the dried particles according to the Invention (particle size 
preferably less than 5 micron) with wate.r, sug^r syrup, apple juice concentrate, lemon juice, 
ascorbte acid, and aromas. This mixture may be homogenised, pasteurised, degassed, filled 
into bottles and cooled/ When kept in the dark at room temperature, nq substantial undeslred 
deposit will be .formed within 1 2 months, " 

In this case the particles are used to yield both a colouring and a nutritional .benefit 
. . After Ingestion of this drink, the pectin wall of the particles will be broken down by the colon 
microflora and the carotene content will be released. 

. comparative sxamela 

Example 3 may- Be repeated with a commercially available gelatir^ntaiplhg 0-carotene. 
preparation (10% CWS /3-carotene, ex Hoffmann-La Roche). Within -several mofrths a deposit • 
will be formed by reaction of polyphenols from the apple juice with gelatin. 




•atum 31.01.03 13:28 FAXG3 Nr: 624499 von NVS:FAXf?3.IO 0107/071 145941 10 fSnltn 1 \/nn B\ 



i * : 

6 

r Claims 

' ' 1 ' • Edible composition comprising at least 25% wt of pectin and at least 0.2% jvrt . • 
carotenoid. ; 

: 2. Composition according to claim 1, comprising atteast 50% wt of pectin. ' 

' . * " I * 

. 3. composition according to claim 1-2, wherein the pectin has a degree of asterifica|oa . 
(DE) of below 50%. : 

■ '. 4. Composition according to claim 1-3, wherein the pectin has a degree of e-sterfficapop ■ 
(DE) of between 30 and 45% and comprises between 60 and 75% bf. galactoronto. • 
acid. 




5. • Composition according to claim 1-4 In the form ota dry powder. j 2 > 

6. .Composition according to claim 1-5, comprising at least 1% carotenoid.- • ! • 

7. Composition according to.claim 1-6. wherein .the carotenoid comprises .lycoR^.tt-- ^ ! ' 
* • carotene, B-carotene, astaxanthin, canthaxanthlnrzeaxanthln, lutein, and - mi*tores • • 

thereof, respectively. 

6. Composition according to dalm 1-7, further comprising 0.01-5% antioxidant \ . _ 

.9. Composition according to claim 8, wherein the antioxidant comprises co46copheroj. 

10. Composition according to claim 1.-9, wherein the carotenoW Is dispersed In oil at '? (wt) • 

ratio caratenfold:oll' between 1:500 and 1:2. ] > • 

•' 11. Composition according to claim 1-9, wherein the carotenoid Is completely or.-partiy 
dissolved in oil at a (wt) ratio carotenotdioil between 1:1000 and 1:5. 

• 12. Composition according to claims 1-11 , wherein the carotenoid is encapsulated, by the ■ 
pectin, In which , .encapsulated, also comprises .embedded,. - 

; - ' : 13. Food composition comprising the encapsulated carotenoid according to claim. 12 t . •• • ; 

■ . * *" 

' i ' > *| 
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16. 



Food composition according to claim 13. wheretasaid food composition Is irfttt Juice- 
. or vegetable Juice, sauce/puree, (dietetic) fruit or vegetable drink or (sports) drti^k. 

Process for the preparation of a composition comprising carptendlds or ;<feta*» 
ingredients, the process including the following steps : 

a) prepare an aqueous suspension comprising pectin, . : . 

b) add a composition comprising carotenold (at .least 0.5%) and r if necessary, -oil ft 
the suspension under a) at a temperature of at least SO'C, preferably atleasf 6Q'C- 

c) emulsify the mlxture at a temperature of 30-90 B C, preferably at 50-65 *C, : 

d) spray emulsion of c) Into a bath of aqueous solution of calcium salts., . . 

e) separate the formed microparticles from , the bath and optionally . wash 4he 
microparticles, t 

f) optionally dry. 

Process according to claim 15, wherein the pectin used Is at leaptj:^)% toW 
m'ethoxylated pectin. * " ■ 
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Pectin, 
degree off mettioxyiatlon 
below 50% 



Beta-Carotene 
in oil 



Water 



Water 



Suspend • 
using an Ultraturrax 



Emulsify 
using an Inline f urrax 



Spray 

into- aqueous solution of 
calcium salts 



Centrifugate 



Heat at 90 a C 



Coo/toS0-70°fc. 



Wash (optionally) 



Aqueous solution of 
.caWUm salts 
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Lyophfllse 



HoW temperafi/re 
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